Controlled processing of a full-sized porcine liver to a decellularized matrix in 24 h.
The generation of full-sized humanized organs based on animal matrix scaffolds is a promising approach to overcome the shortage of transplant organs. Recent decellularization methods are mostly time-consuming and associated with large rinsing volumes and poorly standardized procedures. In this study we developed an optimized rapid and standardized decellularization method to obtain a functional porcine liver matrix within 24 h. Full porcine livers (n = 10) were decellularized by flushing with 3 L of an isotonic sodium chloride solution and controlled portal perfusion (20 mmHg) with 2 × 10 L of a 1% sodium dodecyl sulphate (SDS) solution at 37°C and a final perfusion with DNase (n = 5). Protein concentrations were continuously monitored by optical density (280 nm). DNA, glycosaminoglycans, and collagen contents were assessed and a haematoxylin and eosin (H&E) staining was performed. After 24 h of perfusion, the liver had a white and translucent appearance, and no further protein was eluted. Histological staining showed an intact extracellular matrix with no nuclear residuals. Moreover, only trace amounts of DNA were detectable in the decellularized tissue (p < 0.001), while glycosaminoglycans and about 60% of collagen levels could be preserved. Thus, we demonstrate that human-scale porcine livers can be successfully decellularized with small volumes of an SDS solution and DNase in a standardized process within 24 h to obtain a clinically relevant organ scaffold suitable for further tissue engineering.